Human skin tryptase: kinetic characterization of its spontaneous inactivation.
The spontaneous loss of human tryptase hydrolytic activity was investigated. Time course studies monitoring the loss in catalytic activity were biphasic and correlated with a reduction in the concentration of catalytic sites. There was an initial rapid phase leading to greater than 85% loss in activity. The remaining activity gradually decayed toward completion over a 40-h period. The initial phase could be described as a first-order process with a t1/2 of approximately 6.0 min in 0.2 M NaCl (pH 6.8, 30 degrees C). The rate constant for this phase showed little, if any, sensitivity to changes in enzyme concentration, consistent with a first-order process, and analysis of the reaction as a function of temperature was consistent with a single rate-determining step. The rate of this process, however, showed marked sensitivity to changes in NaCl concentration and pH. Increasing the NaCl concentration as well as decreasing the pH below the pI (pH 6.3) reduced the rate of activity loss, whereas increasing the pH above pH 8.0 markedly increased the rate of activity loss. The effect of NaCl concentration and pH on the rate of activity loss suggests that the rate-limiting step governing the fast phase of the reaction involves electrostatic interactions. The presence of a fast and a slow phase in the decay process may suggest heterogeneity in the sample or the rapid formation of an inactive, but reversible, intermediate. A reversible intermediate was demonstrated when "inactivated tryptase" was incubated in the presence of heparin, and an increase in tryptase catalytic activity was observed.(ABSTRACT TRUNCATED AT 250 WORDS)